Characterization of a 200 kDa microtubule-associated protein of tobacco BY-2 cells, a member of the XMAP215/MOR1 family.
A microtubule-associated protein composed of a 200 kDa polypeptide (MAP200) was isolated from tobacco-cultured BY-2 cells. Analysis of the partial amino acid sequence showed that MAP200 was identical to TMBP200, the tobacco MOR1/XMAP215 homolog. Although several homolog proteins in animal and yeast cells have been reported to promote MT dynamics in vitro, no such function has been reported for plant homologs. Turbidity measurements of tubulin solution suggested that MAP200 promoted tubulin polymerization, and analysis by dark-field microscopy revealed that this MAP increased both the number and length of microtubules (MTs). Electron microscopy and experiments using a chemical crosslinker demonstrated that MAP200 forms a complex with tubulin. Throughout the cell cycle, some MAP200 colocalized with MT structures, including cortical MTs, the preprophase band, spindle and phragmoplast, while some MAP200 was localized in areas lacking MTs. Based on our biochemical and immunofluorescence findings, the function of MAP200 in MT polymerization is discussed.